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Creating Cable Competition with Northpoint Technology Suite 368

Washington, D.C. 20001
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February 5, 2001

Mr. Scott Henshaw

The MITRE Corporation

202 Burlington Road, Room 1E443
Bedford MA 01730

Dear Mr. Henshaw:

We are enclosing our equipment, however, we are currently in discussions with
the FCC about the terms of a licensing agreement to use our patented technology. We
must request that you wait until the FCC has signed the licensing agreement before you
begin testing the equipment. We will be in touch with you as soon as the agreement has
been signed. We appreciate your cooperation in this regard. For your convenience, we
have also enclosed copies of our patents.

Please find in this shipment (of two packages) the following three antennae:

1. Northpoint transmit antenna model number 9749-800, serial number 116882,
with 17° vertical pattern.

2. Northpoint transmit antenna model number 9749-810, serial number 129322,
with 10° vertical pattern.

3. FORTEL planar array antenna with circular ALPS BSNA4-303A LNB for
reception of DBS signals.

These antennae are supplied in conjunction with the ongoing MITRE evaluation of
Northpoint Technology.

The transmit patterns for the Northpoint antennae were supplied under separate
cover. The ¢17° and ¢10°’ refer to the double-sided vertical 3 dB beam width.

With respect to the planar array, this antenna may be employed in the rare case
where additional DBS back lobe isolation is required. I am enclosing the spec sheet
supplied by the manufacturer. The back lobe gain for this antenna should be
approximately -15 dBi. (For further information, please refer to “Northpoint’s
Evaluation and Analysis of DBS-Terrestrial Compatibility Testing,” July 31, 2000.)



If there are any questions or comments, please contact the undersigned.

Sincerely,

Bob Combs
Director, System Development

Enclosures



FORTEL

Going where you need to go

Direct-To-Home DBS Array Antenna
Model CA100

Fortel’s breakthrough flat panel,
waveguide array technology is a major
product development in the broadband
communications industry. The enabling
technology is a paradigm shift in the cost
and efficiency of a key component of the
fixed and mobile broadband wireless
communication services that are forming
the backbone of the new electronic
economy.

Fortel's planar array antenna with a wall
mount similar to those used for conventional
parabolic antennas, offers a compact, more
aesthetically pleasing product. It is capable
of both circular and linear polarized signals
for operation in North and South America,
Europe, the Middle East, Australia and the
rest of Asia.

Antenna Evolution

Fortel's breakthrough plastic waveguide
technology offers a planar array with
several key advantages over other
alternatives.

Compact Aesthetic Package
Lightweight

Smaller in Size

Low Profile, Highly Efficient
Dual Circular and Linear
Polarizations

Low Cost

High Resistance to Ice & Snow




Direct-To-Home DBS Array Antenna
Model CA100
General Specifications

Linear Polarity Performance Circular Polarity Performance

11.2-12.7 GHz |
Dual Circular

Frequency Range 10.7-12.75 GHz | Frequency Range
Polarization Dual Linear | Polarization

Gain 33.21t0 34.8 dBi | Gain > 34.1 dBi
Half Power BW 2.7 to 3.3 deg | Half Power BW 2.7to0 2.8 deg
Sidelobes -28 dB | Sidelobes -28 dB
Return Loss -10 dB to -18 dB | Return Loss <-18 dB
System G/T >13 dBk | System G/T >13dBk

: Cross Polarization > 26 dB on axis | Cross Polarization > 26 dB on axis

Receive Aperture 18.5” X 18.5” (470mm X 470mm)
Weight 9.25 Ibs (4.2 Kilograms)
Humidity 35% to 95% RH

Operating Temperature =————————-25°F to 140°F (-30°C to 60°C)

Wind Load 65 mph Operational, 95mph Survival
Radiation Pattern Envelops
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Vertical Linear Horizontal Linear RHCP LHCP
Frequency: 11.7 GHz
Cut: 90° Azimuth .
Amplitude Scale: 40 dB
Angle Scale: + 22.5°
FORTEL Fortel Technologtes. Inc ® 999A Shenandoah Shores Road ® Front Roval, Virginia 22630
CRNUIOLI Telephone +1 (540) 636-2662 e Fax +1 (540) 636-7139 » Email: sales fortel@brgnet com
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(57) ABSTRACT

A [irst antenna (16) at a user location (14) receives signals
at a first frequency where the signals are travelling only
within a first directional reception range as measured from
a ceoterline (28) of the first antenna (16). The first antenna
(16) has its centerline (28) aligned io receive direct broad-
cast satellite signals transmitted from a satellite in geosyn-
chronous orbit about the earth. A secood aatenna (18) at the
user location (14) receives sigoals at the firsi frequency
where the signals are travelling only within a second direc-
tional reception range as measured from a centerline (30) of
the second antenna (18). The second antenna (18) is aligned
1o receive signals transmitted at the first frequency from a
terrestrial ransmitting location remote from the user loca-
lion. A terrestrial transmitter transmits signals at the first
frequency and directiopally within a terrestrial azimuth
range from the terrestrial transmitting location. The terrcs-
trial transmitting location is located with respect to the user
location (14) such that the terrestrial transmitter (20) trans-
mits in directions only outside of the directional reccption
range of the first antenna (16). The satellite (12) is positioned
with respect 10 the user location (14) such that the satcllitc
transmits directional in directions outside of the directional
receplion range of the second anteana (18).

23 Claims, 2 Drawing Sheets
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APPARATUS AND METHOD FOR
TRANSMITTING TERRESTRIAL SIGNALS
ON A COMMON FREQUENCY WITH
SATELLITE TRANSMISSIONS

This applicatioa is a contiguation of applicauon Ser No.
08731244, filed Oct. 11, 1996, now U.S. Pat. No 5,761,
605.

BACKGROUND OF THE INVENTION

This invention relates to devices and methods for broad-
casting and rceciving data, including digital tcicvision sig-
nals and voice signals. More panicularly, this nveation
relates to an apparatus and method for providing terresinal
transmissions simultaneously along with direct broadcast
satellite ransmissions oa a2 common frequency.

Currently, television signals may be received from a
satellite in geosynchronous orbit about the canb. The iele-
vision signals arc transmitted from a terresirial transmutter to
the satellite and then retransmitted from the satellitc so that
the signals can be received by terrestnial receivers within a
ccriain geographic receiving arca within a line of sight of the
satellite. In addition o television signals, other types of data
may also be traosmitied 10 consumers through satellies 1n
geosynchronous orbit.

Direct broadcast satcllite service (DBS) refers to satcllite
transmission of television signals direcdy for use by wdi-
viduai households or subscribers having the proper signal
receiving cquipment. The US. Federal Communications
Commission bas dedicated the clectromagnetic spectrum
from 12.2 gigabertz to 12.7 gigahenz for DBS broadcasting.
Numerous signal carriers are located within the DBS
spectrum, each carrier carrying several individual television
channels. Dcpeading upon the compression icchoology
appiied to these signals, literally hundreds of separate chan-
nels may be available through DBS. A great benefit of the
DRS svsiem as opposed to prior satellite sysiems is that only
a small dish-type anicona is required to receive the DBS
signals and the alignmeat of he receiving dish is oot cntical.
Also, the DBS system will provide high quality reception at
any point wn the geographic receiving area of a sarellite
without the cxpensc of land transmission lines such as those
required for cabie television.

Curreat reguistions require that DBS saicllites be sepa-
rated from each other by at lcast owe (Y) degrees o a
geosyochronous arc. The receiving aotenna for DBS signals
must, therefore, be limited 10 receiving sigpals 1o a direc-
uoaal range measunng plus or miows nine (Y) degrees from
a centeriioe of the apienna. Receiving signals i a range
wider thap the satellile spacing would cause interference by
sigoals vanseied by different satellites on the same fre-
queacy

LS. Pa1. No. 5,483,663 is directed 10 2 sysiem having a
receiver arrangement in which DBS and terrestnal signais
are received withun sumular frequeacy bands. lhe sysiem
shown 10 the US Pat. No 5,483,663 may be umpiemented
with a mulupk anicona arrangement, or with a sungle.
moveablc antenna. ln the multiple antenna arrangemeat, Iwo
scparale antennas direct the received signals 10 3 commoan
propagatioa path fur processiog as if they were recxived by
a singlc anteana and transmtted from a siogie location. In
the single anienna amangement, the anotenna is movable
between a posiion to receive DBS signals and another
position 10 recewve terresinal signals.

The advantage of the sysiem shown in US Pat. No.
5.483,663 1s that local onginating signals, whether televi-
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sion signals or other data, may be received simultaneously
with DBS signals, and processed with the same equipment
as that used to process the DBS signais. The local originating
signals may carry local programmiay which may be
received along with the national or regional DBS program-
ming.

However, since the signals received ia the system shown
1 US. Pat. No. 5,483,663 are combined or received oa the
same anienna structure at different points in time, ierresinal
and DBS signals on a common [requency cannot be utilized
sunultancously.

SUMMARY OF THE INVENTION

It is an object of the iovention 1o provide lerrestrially
transmitted signals simultaneously with satellite transmitted
signals at the same frequency. The invention includes an
apparatus and method for providiag terrestrial signals simul-
taneously at a common frequeacy with satellite signals.

The object of the invention is accomplished by ulilizing
receiving antennas with a limited directional reception range
and transmitting the terrestrial signals in a different range of
direcuons thao those in which the sawcllite signals are
transmitted. Two separate receiving antennas feeding two
sets of decoding and demodulating processing sysiems are
required for utilizing the received signals. Both receiving
antennas are adapted to receive signals only within a par-
ticular directional range. The range is measured from a
ceaterline of the particular anienna.

In order to ensure no interference between the sateilite
and terrestrially traosmitied signals, the terrestrial signals
arc tragsaitted dircctionally within a terrestrial azimuth
range which is outside the azimuth range in which the
satellite signals are transmitted cither by a single satellite or
multiple satellites. The terrestrial transmission azimuth
range s chosen so that it does not include any directions in
which the satcllitc signal receiving antcana must be directed
10 receive signals from any satellite. In order to cover a large
arca for local reception, a plurality of terrestrial transmitters
arc sprcad out over an area with directional transmission
areas overlapping 1o easure the terresinial signals may be
received clearly at each location within the desired service
arca.

‘These and other objects, advantages, and features of the
wnvention will be appareat from the following description of
the preferred embodiments, considered along with the
accompanyiag drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is a schematic representation showing the positions
of a plurality of satcllitcs in relation to a singlke icrrestnal
transmitter and a receiver or user location.

FIG. 2 is a somewhat schematic representation of a
receiving antenna sinfeture for receiving satellite and ter-
restrial transmitted signals at a commoa (requency.

FIG. 3 is a schematic represcatation of the spacing for a
oumber of terresirial iransmitters required 1o allow reception
over a large geographic area.

DLSCRIPTION OF THE PREFERRED
EMBODIMENTS

‘The apparatus according to the invention for providing
terrestrially transmitted signals simultaneously on the same
frequency as satellite signals is illustrated in FIGS. 1 and 2.
As shown in FIG. 1, the sysiem 19 may be utilized with one
or more satellites in geosynchronous orbil aboul the earth.
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FIG. 1 shows four satellites 122, 12b. 12¢. and 124 spaced
apart at four separate dircctions from a uscr location 14. In
geosynchronous orbit, cach satcllitc remains at a fixed
locauion with respect w the canth’s surface, and thus, with
respect (o the user location 14. First and second antenna 16
and 18, respectively, which will he discussed in detail with
reference 10 FIG. 2 are localed at the user location 14

Each of these satellites 12a—d 15 posiioned 1o geosvo-
chronous orbit about the center of the earth, and s posi-
tioned at a certain longitude and latitude above the carth's
surface. As is known by those skilled in the an, a recerving
antenna may be directed at a centain elevatios and direction
or azimuth toward a desired satellite location for receiving
signals from the particular saiellite.

Currently, all direct broadcast satellites within the hine of
sight of North America are positioned at longitudes and
latitudes requiring the recciving antenna 10 face in a south-
erly direction from North America 0 receive signals.
Although F1G. 1 shows four satellites 12a—d for purposes of

describing the invention herein, more or fewer satelhites may ,

be spaced apan within a line of sight of a certain geographu-
cal area. Several satellites are currently within a Line of sight
of North America. Table 1 sets out the longitudinal location
of each satellite and for purposes of exampie, the azimuth

and elevation at which a receiving antenna musi be directed -

from a location at Austin, Texas for receiving signals from
cach satellite. All azimuth directions and clevations are
measured 10 a centerline of the antenna which will be
discussed below with respect to FIG. 2. [he term “azimuth”
refers to the direction with respect to a refercace dircction
such as duc porth, commonly zero degrees. “Elevation™
refers 1o the angle of the antenna centerline above bonzon-
tal.

TABLE 1

Saieiiue

Loagitude Aznmuis Eievauoa
618 1248 3
101 186.4 S4.0
10 2033 Lp)
119 2117 478
148 2473 7
187 833 179
180 2588 10.1
178 835 23

DBS satcllitcs all ransmit differcot signals io the same
frequeacy band. The U.S. Federal Commuanications Com-
mission bas set aside the clectromagnetic spectrum from
12.2 gigahens 10 12.7 gigahenz for DBS broadcasting. In
order 10 casmse so imerfercnce from signals between (wo
adjacent sameilites, two conditions must be met. Fursi, the
receiving antsnms svant be limited to receive signais only
within a certass regeption range sboul the centerline of the
antenna. Secondly, the satellites must be spaced apart about
the geusynchronous arc so that a receiving anleona may be
positioned with onlv a single satellite transmittung in the
directional reception range of the antenna.

According 10 current regulations, individual DBS satel-
Lites must be separated at least aine (9) degrees 10 the
geosvachrooous arc. Thus, cach DBS recewving antenna
must have a directional reception range or apenture of plus
or munus nmne (Y) degrees or less as measured from a
cenlerline of the abptenna. Although current regulations
require a spacing of no less than nine (9) degrees separation,
lhe inveouon 1s aot Limited 1o this degree of separatioo.
However, according 1o the invention, the effective reception

R
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range of cach first antenna or satellite reception antenna
musl bc less than or cqual to the minimum satcllitc scpara-
tion angle.

FIG. 1 also shows a terresinial transmitter 20 capable of
lransmitung I1n one or more frequencies identical 1o a
trequeacy transmittcd by onc of the DBS satclliics. The
icrrestnal traosmiticr 20 transmits dircctionally within a
certain {ranstussion range T. The transmission range T
shown in FIG. 1 is 180 degrees, although the range may be
more or less than this number.

The anienna structure 22 which may be used at user
location 14 (FIG. 1) 10 pick up signals transmitted according
10 the invention is illustrated in FIG. 2. The first antenna 16
is designed 10 receive direct broadcast satellite signals. The
first antenna 16 includes a collecting dish 24 and a feed-horo
assembly 26 for receiving the signals reflected and concen-
trated by the dish. Those skilled in the an will readily
appreciate that the feed-horn assembly 26 includes a probe,
which is not shown in FIG. 2, for picking up the signal
received by the antenna. The probe feeds the signal 1o signal
processing cquipment for cxtracting information from the
received signal. This signal processing equipment is well
knowa in the art and does ot form a part of this invention.
Also, thosc skilled in the art will appreciate that numcrous
1ypes of assemblies may be used aliernatively 1o the feed-
horn assembly 26 for collecting signals reflected by tbe dish
24

The first antenna 16 includes an antenna centerline 28. As’
dictated by the frequency of the signal received, the first
antcnna 16 has a maximum dircctional reception range d
max. as measured from the antenna centerline 28. The (otal
reception range for antcana 16 shall be referred to in thus
disclosure and the accompanying claims as the “satellitc” or
~first” directional reception range, and is equal 10 1wo times
the reception range d max. Sigoals propagating in a direction
outside of this satellite directional reception range or aper-
ture about the antenna ceaterline 28 from user location 14
cannot be reccived by the first antcnna 16.

Rcferring still to FIG. 2, the antcnna structurc 22 at the
user location 14 further includes the separate secomn antenna
18 for receiving the terrestrially transmitted signals. The
sccond anicnoa 18 is shown as a feed-born type antcnna,
however, those skilled in the art will readily appreciate that
the second antenna may include a circular wave gwde
antenna, flat plate anieana, slot anteana, dipole anienna or
multi<lipoke anicnna. Regardless of the anteona type, the
anicona will include a suitablc signal pick-up asscmbly for
picking up the signal received by the anteana and feeding the
signal to suitable signal processing equipment. This pro-
cessing equipment is separate from the processing equip-
meat for processing the signals received by the first antenna
16. Also, although the sccoad antcona 18 is shown con-
nected 10 the same structure s the first antenna 16, the first
and second anicnnas may be completely separate. Ip any
cvent, the second antéfioa 18 is preferably rotatable about a
vertical axis as shown at B in FIG. 2 w direct the anienna for
optimally receiving the terrestrial transmitted signais.

As with the first apteona 16, the second antcana 18
includes a centerline 30 and may receive signals travelling
only within a directional receplion range r max. about the
antenna ceaterline 30. The total reception range for second
antenna 18 shall be referred to in this disclosure and the
accompanyiag claims as the “terrestnal” or “second™ direc-
tional receplion range, and is equal to two times the recep-

< ton range r max. Signals travelling to user location 14 along

a route outside that terrestrial directional reception range
cannot be received by the second antenna 18.
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Referning again to FIG. 1, the first anteana 16 according
1o the invention, i8 dirccted to receive signals from onc of the
satcllites, sawellite 124 for cxample. The azimuth and cicva-
uon at which the firsi anienna 16 must be durecied lor

optimally receiving signals from satellite 124 may be 247 3-

and 25.7 respectively, for example. The second antenna 18
is directed with its centerline 30 pointing generally to the
terrestrial transmitting location of the terresinial transmitier
20 and csscnually honzontally. Ignoring the clevanion dit-
terence between the first and second antennas 16 and 18.
respectively, the azimuth difference between the ceaterlines
28 and 30 of the two anicnnas and this cxamplc is approxi-
mately 67.7 degrees.

In the onientation shown in FIG 1, the first antenna 16
cannot receive signais from the terresinial transmitter 20.
The reason for this is that the directional signals iransmitted
from the terrestnal transmitter 20 are all travelling 10 a
direction or along a route outside of the sateilite directional
reception range of the first antenna 16. Similarly, the direc-
tion in which the satellite 124 transmuts with respect 1o the
uscr location 14 is outsidc of thc terrestnal dircctional
reception range of the second antenna 18. Thus, the secvnd
antenna 18 cannot recerve signals iransmitted by the satellite
12d. Furthcrmorc, in this cxample, the sccond anicnna 18

cagnot receive any sigoals transautted by aay of the satel- ,

lites 12a—d. Thus, in the orientation of the first and second
antenna 16 and 18 as shown in FIG. 1 and with the position
of the satellites 120~d and terrestrial transmitter 20, the
lerrestnal transmitter may transmit on a frequency wentical
10 the frequency of signals transmuuted by the saiclhies
without any interference in the signals received at the two
antennas.

Thosc skilled in the art will readily appreciate that the
elevation of the tirst antenna 16 may be hugh enough with

respect (0 horizontal so that the second antenna 18 mav be

aligned aiong the same azimuth as the first antenna without
agy wlerfereace between the signals received by the two
anicnnas oa the identical frequency. However, where there
are numerous satellites at different azimuths and clevations
with respect 1o the user location 14, the first and secoad
antennas 16 and 18 mayv have 10 be positioned at different
azimuths as illusirated in F1G. 1 n order to prevent wnter-
fereace.

Referring 1o FIG. 3. a plurality of terresinal transmitiers
32 are required 1o provide a signal sirong epough to be
recerved over a large area. Each transmitter 32 o FIG. 3
transmiuts dircctionally in an azimuth range A of approxi-
maiely 180 degrees and out 10 an effective reception range
R. With this transmitier spaciog and transmissios range. the
signals from the terrestrial transmitters may be received
from aoy locawoa withia the geographic arca G. Although
the directional range of 180 degrees is shown for purposcs
of example, the ierrestrial transmisaions may be n other
ranges within the scope of tus iovenuoa.

‘The method according W the 1nvenuoa s used in siua-
nons 10 which saicllitc signals arc being transmuticd in a first
frequency for reception with the first anienna 16. The first
antenna 16 1s adapied to receive signals only withun the
satellite directional reception range about the anienna cen-
terhine 28 The method includes lransmitting signals 10 the
first frequency directionally i 2 range outside of the sateilite
directional reception range of the first antenna 16. Signals
trapsmiited by the terrestnial transautter are received by the
second anteana 18 at the user location 14. The second
antenna IR s adapted (0 receive signals only within the
lerrestnal directional reception range about the antenna
ceaterhine 30

38
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This directional terrestrial transmissiog according to the
wavenuoan allows terrestrial traosmission at an identical fre-
quency as that used by satellites, and panticularly DBS
without interference between the two transmissions. This
allows the DBS spectrum and perhaps other satcllite specira
lo be reused for terrestrial transmissions. The terrestrial
lransmissions may be for tclevision signals or anv otberdata,
including internet communications, voice data. other video,
or any ather 1ype of data.

The above described preferred embodiments are intended
to illustrate the principles of the invention, but not 10 limit
1he scope of the invention. Various other embodiments and
modilications (0 these preferred embodiments may be made
by those skilled in the art without departing from the scope
of the following claims.

What is claimed is:

1. An apparatus for simultaneously tragsmitting terresirial
signals on a common frequency with satellite signals trans-
mitied from a satclite, the saicllite transmitting satcllitc
signals at a first frequency to a user location for reception
only within a satellite directional reception range about the
user location, the apparatus comprising:

(a) a directional terrestrial transmitter for transmitting
terresirial signals at the first frequency in a limited
azimuth range around the location of the terrestrial-
transmitter, the terrestrial transmitier being located
with respect to the user location such that the terrestrial
transmitter transmits o the user location along a route
which s outside of the satellite directional reception
range.

2. The apparatus of claim 1 wherein satellite signals are
transmitted from a plurality of satetlites in geosynchrooous
orbit, cach satcllitc scparatcd from cach other saicllitc in a
geusyuchronous arc by an angle greater than one half of the
salellite directional reception range and the satellites
together transmit satellite signals to the user location only
within a combined satellite signal transmission range about
the uscr location, and whercin:

(a) the terresinial transmitter transmits only in directions
which are outside of the combined satellite signal
transmission range and an angle equal to one half of the
satellite directional reception range outside of the
boundanics of the combincd satcllite signal transmis-
sion range.

3. The apparatus of claim 2 further comprising:

(a) a plurahity of terrestnial directional transminters, cach
trapsmitung from a different terresirial ransmission
location and cach transmitung dircctionally in a limued
azimuth range.

4. The apparatus of claim 1 wherein the first frequency s

in a range of 12.2 gigaheniz to 12.7 gigahenz.

S. The apparatus ofclaim 1 wherein the Grst frequeacy 1»
above 12.2 gigabenz.

6. The apparatus of claim | wherein the satellite direc-
tonal reception range is approximately cighteen (ix)
degrees.

7. A metbod for simultaneously providing lemrestrial sig-
nals on a2 common frequency with sa-:llite signals transmil-
ted from a satellite, where the satellite is transmitting at a
lirst frequency aloog a sawellite ransmission axis extending
from the satellite to a terrestrial user location, the method
comprisiag the siep of:

(a) transmitting terrestnal signals at the first frequeacy in

a limited azimuth range from a terrestrial transmiiter,
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the terrestrial transmitter being located with respect 10
the user location s0 as to transmit to the user location
aloag a transmission route which is outside o a satellite
directional reception range about the user locauou,
wherein the satellite directional reception range com-
priscs a limited dircctional range substantially centered
on the satellite transmission axis.

8 The methad of claim 7 further comprising the step of:

(a) transmilung terrestnal signals at the lirst [requency
and within a himited terresirial azimuth rapge {rom a
plurality of terrestrial transmitters at different locations.

9 The method of claim 7 wherein the first frequency is in

the range of 121.2 gigahertz to 12.7 gigahenz.

10. The mcthod of ciaim 7 wherein the first frequency 1s

above 12.2 gigahene.

L1. The method of claim 7 wherein the satellite directional

reception range is approximately eighteen (18) degrees.

12. An apparaius for facilitating the use of lerrestnial

transmitted signals which are transmitted on a common
frequency simultaneously with satellite signals transmited
from a satellite, the satellite transmitting satellite signalis at
a first frequency to a terrestrial user location along a satellite
transmission axis, the apparaus compnsing:

(a) a terrestrial transmitter for transmitling terrestrial
signals at the frequency 1o the user location, the ter-
restrial transmitter beiwng location with respect to the
user location such that the terrestrial transmitier trans-
mits 1o the user location aloog a route which 1s outside
of a satellite directional reception range about the user

location, wherein the satellite directional reception -

range compnses a lumied direcuonal range substan-
tially centered on the satellite transmission axus. and

(b) a terrestnal receiving antenna at the user location tor
receiving signals at the first frequeacy ooly withun a
terrestrial directional reception range about a centerline
of the terrestrial antenna, the terrestrial antenna bewy
aligned 1o reccive signals transmitted at the first fro-
quency from the terrestrial transmitter location, and
being aligned so that the saiellite transmission axis 1s
outsidc of the terrestrial dircctional reception range.

13. The apparatus of claim 12 wherein saiellite signals are

transmitted from a plurality of satellites 1n geosynchronous
orbil, each satellite separaied from each other satellite in a
geosvnchronous arc by an angle greater than ao angle equal
to onc half of the satcllite direcrional reception range and the
satellites together transmit satellite signals o the user loca-
tion only within a combined satellite signal transmission
range about ihe user location, snd wherein:

(a) tbe terrestrial transmilter transmits voly in duections
which are outsidc of thc combincd saclliic signal
transmissios range and an angle equal 10 oae half of the
saielliee dicectional reception range outside of the
boundanes of the combined satellite signal transmus-
sion rangs.

<
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14. The apparatus of claim 13 further comprising;

() a plurality of terrestnial transmitters each wransmitting
from a dilferent terresirial transmission location and
cach transmitting dirccuonally in a limited azimuth
range.

18. The apparatus of claim 12 wherein the first frequency

15 10 a range of 12.2 gigahenz to 12.7 gigahenz.

16. The apparatus of claim 12 whereta the first frequency
15 above 12.2 gigaberte.

17. The apparatus of claim 12 whercin the satcllite
directional reception range is approximately ¢ighteen (18)
degrees.

18. An apparatus for simultaneously transmitting teres-
trial signals on a common frequency with satcllitc signals
transmitied {rom a satellite, the satellite transmitting satellite
signals at a first frequency 1o a user location for reception
only within a satellite directional reception range about the
user location, the apparatus comprising:

(a) a tcrrestrial for transmitting terresirial signals at the
first {requency from a fixed 1errestrial location which
forms a fixed geometry with the user location and the
saicllitc, the terrestrial ransmitter being locaied with
respect 10 the user location such that the terrestrial
lransmitter transamits to the user location aloag a route
which is outside of the satellite directional reception
range about the user locatioa.

19. The apparatus of claim 18 wherein saiellite signals are .
transmitied trom a plurality of satellites in geosynchronous
orbit, each satellite separated from each other satellite in a
geosynchronous arc by an angle greater than one half of the
satellite directional reception range and the satellites
togcther transmit satellite signals to the uscr location only
within a combined satellite signal transmission range about
the user location, and wherein:

(a) the terrestrial transmitter transmits only in directions
which are outside of the combined satellite signal
transmission rangc and an anglc cqual to oac half of the
satellite directional reception range outside of the
boundanes of the combined satellite signal transmis-
sion range.

20. The apparatus of claim 18 further compnsing:

(a) a plurality of terrestrial transmitters, cach transmitting
from a different fixed terrestrial transmission location
which forms a fixed geometry with the satellite and the
uscr locaton.

21. The apparatus of claim 18 wherein the first frequency

15 10 a raoge of 12.2 gigabertz to 12.7 gigabenz.

22 The apparatus of claim 18 wherein the first frequency
15 above 12.2 gigahertz.

23 The apparatus of claim 18 whercin the satcllic
directional reception range is approximately cighteen (18)
degrees.
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APPARATUS AND METHOD FOR REUSING
SATELLITE BROADCAST SPECTRUM FOR
TERRESTRIALLY BROADCAST SIGNALS

BACKGROUND OF THE INVENTION

This invession relstes to spparatus and methods for broad-
mdmmwmmmmq.
sals and voice signals More particularly. this investion
muumumtamw
vansmistioss sinuliascously along with direct brosdeast
satellite waasmissions oo a common frequency.

Cutready. television signals may be received fram a
sazellite ip geosynchrosous artit aboat the carth. The tele-
vision signals are rasswmitted from & teryestrial tanaminer w
the satellite and then recransmitted from the sazellite 30 thar
umﬂsmhmmwwmmm-

certain goographic receiviag srea within a lise of sight of the
satellize. In addition 1o television signals. other types of data
may aiso be ranmmited w0 comsumers through satellites in
geosysciwoaous orbit.

Direct brosdcast satellite service (DBS) refers to satelliee
Tansmission of television sigaals directly for wse by iadi-
mwcmmumw

receiving equipmest. The U.S. Federal Coomnunications
mmmmam
mLZmexou.‘?mmfcbnsm
Sixtren signal carriers are located within the DBS spectnum.
cach cxmier carying several individual television chaanels.
Depending upon the compression technology spplied to
these signals. literally hundreds of separate changeis may be
available through DBS. A great beaefit of the DBS sysiem
as opposed to prior smellite syswems is thar oaly a mall
dish-type anteans is required to receive the DBS signals and
the alignment of the receiving dish is a0t critical. Also. the
DBS system will provide high quality reception at apy point
in the geographic receiviag area of a satellite withoot the
expense of land wansmission lines such as those requrred for
cabie television.

Quzrent regulatiogs require that DBS satzllites be sepa-
rated from cach other by & ieast mine (9) degrees in 2
geosynchronous arc. The receiviag anteana for DBS sigaals
must therefore. be limited to receiviag sigoals in 8 direc-
toaal range measuriag plus or misus xiac (9) degrees from
a cemexiine of the amtenas Receiviag sigaals i a raage
wider than the satellite spacing would cause intexfereace by
agnals caasmitted by differest saellites oo the same fre-

quescy.

US. Pai. No. SA53.663 is direcaad 10 a sysiem baviag a
receiver srangemest is which DBS and wetreswial ngaals
are received withis similar frequency baads. The system
shown iz the 5483663 puest may be implemested with 3
muitiplc AMSRAS STURgEMSSL. OF With 2 gisgie. moveable
sateans. ja he mmitipic anteasa ITaAgEmEnL WO sEperate
amscanas disec the received sigaals © s common propags-

ton path for processiag as if they ware received by a siagie ss

snteana and ransminied from a single Jocation. Ib the single
spoenas mrangement the astesas is movabie barwees 2
posific 3 to receive DBS signals aad another position ®©
receive tervestrial sigeals.

The sdvaatage of the symem shown in US. Pu Na
smwuuwmmwm

ruwwmummmwm
signals mey carry local programmisg which may be
recaived slong with the astional or regiosal DAS program-
ming.
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However. siace the signals received in the system shown
in U.S. Pat No. 5.483.663 are combined or received g the
Samc antenna strucurre at different poiats in titne. terregrial
and DBS sigaais cannot be received simultaneously oa a
common frequency.

Despite the advastages of DBS asd the advantages of the
Sysem shown ia US. Par No. 5433.563. the DBS system
ties up a portios of the ejectromagnetic spectrum which
mmummwwm
sions.

SUMMARY OF THE INVENTION

hnu“d&mnpﬂ&mﬂy

mmdumuwwm‘
receiviag antessas with a limited directional reception raage
and vmasmittiag the serrestrial signals in a different range of
directions thas llme n which the satellite ngnb e

antensas are adaptad to receive signals only within

.mmwmwuwm.
cemerline of the particular astenss

In order to easure no imerference between the sazellite
are traasmitted directiomally withis a terrestrial arimath
range which is outside the arzirugh range in which the
satellite signals are wransmitted cither by & single satellite or
muitple satellites. The texresmial vransmit aziruth rasge is
choses 50 that it does aot inciude any directions is which the
satellite sigual receiving amenna must be directed to recefve
signals from any sseellite. In arder o cover a large wrea for
local reception. a plurality of terrestrial transmiuziers are
spread out over an area with directiosal transmined arcas
overiapping 10 essure the tezvestrial sighals may be received
clearly st each location within the desired service area

These asd other objects. advantages. and fesmres of the
investion will be apparest from the following description of
accompenyiag drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic represeatation showing the positions
of a phanality of satellizes ip reistios to a singie terresrial
traasmitter and 2 receiver or user Jocatios.

FIG. 2 s a somewhst schematic represestation of &
receiving astesas sructare for receiviag saellite asd ter-
restrial wansmihed sigaals st 8 comunoa frequency.

FIG. 3 is a schematic represeststion of the spaciag for &
sumber of teryestisl Tasamiters required to allow recepoion
over a Lrge geographic ares.

DESCRIFTION OF THE PREFERRED
EMBODIMENTS

The spparatus acoardisg o Ge iavestion for providing
sazellise and tervestrially transmitied sigals simukasecusly
on the same froquency Hiustraed ia FIGS. 1 and 2. As
shown in PIG. 1. the sysmm 10 may be milized with oae or
mare sasellises is geosyachroncus arbit about the esrth. FIG.
1 shows four sasellites 12a. 125, 1ic. sad 124 spaced apart
at four scparme directioas from a user location 4. In
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v7ithin a cermia recuption sunge about the cantertine of the
antenss. Scooadly. e satiiines st be spaced apert abox
the geosynchroacus arc 50 Gl & teceiviag Atesas may be
positioned with caly s single samllis tansmimiag in the
directional reception range of e amtenaa.

10

s

1

4

FIG. 1 also shows as terresrial ®ansminer 20 capebic of
transmitting is ose or more frogueacies ideatical w a
frequency waamminted by ome of the DBS smellites. The
tervestrial triasmitter 20 raasmits directionslly withis a
centain Tansmission ramge T. The taasmission raage T
thown in FIG. 1 is 180 degress. although the range may be
maore or less thap this aumber.

The smensa swuctare 22 accarding to the isveation at the
user jocation M ia FIG. 1 is Rinsrased by way of exampie
in FIG. 2. The firn: aptenns 36 is designed to receive divect
troadoast sateilite signals. The first anseans 36 inciudes a
collecting dish 24 and & fesd-hors asssmbly 26 for receiving
the signals reflectad and concestrased by the dish Those
tkilled in the art will Teadily appreciate that the feed-harn
asseznbly 26 includes a probe. which is sot shows in FIG. 2.
for picking up the sigaal recaived by the anteana. The probe
fosds the sigaal to signal processing for extract-
cessing oquipmest is well knows ia the &rt and does a0t
form a part of this isvestios. Also. those skilled in the a1t
will iste that aunarcus types of asemblies may be
used akermatively 10 he fosd-horn assembly 26 for callecs-
ing signals reflectad by the dish 24

The first astensa 16 inciudes aa antenns cesteriine 28. As
dictated by the frequency of the signal received. the firnt
anteanz 16 has o maxisawn directiosal reception raage d
max. as messared from the anteans cemeriise 38. Sigmals
propagatiag in 2 divection omside of this receptios range or
apertre 2bout the anteans cemseriine 28 caanct be received
by the firm amteans 16

Refariag stll 1o FIG. 2 the antenna strucuwe 22 & the
user location )4 further inciudes the separate secosd asteasa
18 for receiviag the tvestrially wsasmitied sigaals. The
second astenas 18 is shows as & feod-barn fype asteada.
bowevez. those skilled in the art will readily appreciste that
the second amesma may incimde a circuisr wave guide
antcana. fixt piate anteasa. siot asesma. dipole astenns or
mult-dipole anteans. Regardiess of the astesma type. the
anteans will include a suitable sigaal pick-ap assembly for
picking up the signal recsived by the amtonas and feeding the

) " . ; . This pro-

mes’ for processing the sigasls secuived by the first antesns
16. Also. although the second astemas 18 is shown cos-
scctad 10 the same sTucns as the Srst astenns 16, the first
and second amtensss may be compietaly seperste. I sny
event. the second antsasa 18 is rotatable about 3
vertical axis as shown &t B ia FIG. 2 to diruct the anseana for

As with the first amtamsa 16. the second asteams 18
inciudes a cemmexiine 30 sad may receive sigaals uavelling
only within a dircctional recapion range r max. about the
apemma comsczliine 30. Sigmals wavelling in s direction
outside thet raage casact be received by the second antenna
18.

Referring agaia to FIG. 1. the first anteans 16 according
1o the isvention. is directad 10 recsive sigasis from oae of the
saeliites. smellice 124 for exampile. The azimuth and eleva-
tios & which the frst amsemns 36 mmst be directed for
optimally receiving sighals from saellits 124 may be 2473
and 25.7 respectively. for exampie. The sscond astenas 18
is dizected with its cesterline 30 poistiag geacrally © the
txreswial transmitting Jocation of the tacvestrisl wanemitter
20 asd esseatially borizostally. Igacring the elevation dif-
iereace batwesn the first and second antennas 16 aad 18,
respectively, the szinnth diffaresce batwesa th.¢ camierlines



Bguo“aﬁozoggggnwg the scope of the inventioo. Various other embodiments and

mately 67.7 degrees. modifications 10 these preferred embodiments may be made
In the arieamation shown in FIG. 1. the first antenna 16 by those skilled in the art without departing from the scope
CREROL secaive tignals from the terrestrial tansmifer 20. of the following cizims.

The ressca for this is thaz the directional signals cansmined 5 We claim:

from e wxreswial taasminer 20 are all mavelling in a 1. An spperatus for simaltasecusly providing tervestially

directios outside of the reception range of the first antenns  TAnumitted signals on & common frequeacy with direct
16. Similarly. the direction in which the satellite 12 wans-  brosdcan saellite signals transmined from a satellite is a
mits with respect o the user location 34 is outside of the sggﬁgg&.gsn

anteass 18 caanot receive sigaals zansmitied by the satellite 2) a first anteama a 2 user Jocmion for receiving signals
124 Furthermare. in this cxampic. the second anteama 18 &t 2 @t frequency caly withis a first directional
Cannot receive any signals ansmitied by asy of the satel- receptiop Tasge as messwred from a centeriine of the
lites 120-d. Thus. in the arientation of the first and secoad first antenna the first antepss baving is centexline
auteans 16 and 18 as shown i and with the position aligned to receive divect brosdcast satellite signals
of the satellites lde-d and wemreswial wansmitter 20. the transmnined from the sateflite

tereswial traasmitter may Tansmit oa 8 frequeacy ideatical (®) a sscond anteama at the user Jocstion for receiviag
© the frequeacy of siguals wanmminted by the satellites signals &t the first frequeacy oaly within a secoed
withom: any interferesce in the sigaals received at the two directional reception range as measured from & centar-
SNtEanes. line of the second amensa. the sccond antenns being

Those skilled ip the art will readily spprecime that the aligeed to receive siguals Tansmitted at the first fre-
clevation of the first antexns 16 may be high esough with guescy from a werrestial transminter locstion remote
respect 1o bexizontal so that the second asteana 18 may be from the user locatios with the direct broadcast saellise
aligned aloag the same azimuoth as the first aoteans withont signals transmined in directions outside of the secoad
amy imerference betweoen the signals received by the two = directiosal reception range: sad
anteanas o the idestical frequency. However. where there ) a uzresyia) wansmiger for wansmitting signals st the
e pumerous satellites at different azimuths snd clevations fir frequescy and directionally within 2 terresmial
with respect t0 the wer location 14. the first and second azimesh range from the terrestial traasmitier location.
antcasss 16 aad 18 may hsve to be positioned at differemt the terreswial wansmitter location being Jocated with
azimnuths as illuserated in FIG. 1 in arder to prevent inter: respect to the user locatiop such that the terrestrial
fereace. tansmitter transmits in directions oaly outside of the

Referriag to FIG. 3. a plunality of werrestial traasmitters directional reception range of the first antenna.

32 are required 10 provide a signal strong enough to be 2. The spparstus of claim 1 wherein direct broadcast
received over a imge srea. Each maasmutter 32 in FIG. 3 aégsgg;‘ga%
Tapsmits directionally in ap azimuth range A of approdi- in geosyachrosous orbit. each satellite separsted from each
mately 180 degrees aad out 10 an effective reception rapge  other satellite in a geosynchronous mc by an angie greaer
R With this trassmiter specing and Tassmistion range. the thap the first directional range of the first anteana and each
signals from the tareswial tansminers may be received EE-EEEE-‘EE«
from apy Jocation withia the geographic srea G. Although « firs anteana may be positioned to receive signals from any
the directional raage of 180 degrees is shown for purposes of the satellites. and wherein:

of example. the teTesrial trassmissions may be in other (a) the terreswial szimuth raage is sepmrmed from the
ranges withia the scope of this isvestion. satellite azimuth ramge by an angie greater than

The method accordiag to the ixveation comprises receiv- approximetely the sum of directional reception raage of
ing sstellite signals in 8 firs: frequency with the firsz anteans 4 the firet asteans aad the directional receptioa range of
16. The first amensa 16 is sdapted to receive sigmals oaly the second astansa. »
withis a first directional reception raage from the anwenns 3. The apparams of claim 2 further comprisiag:
cemeriine 38. The method also inciudes ranamifting sigaals (a) a plurality of wzrestrial transmitters cach yansmitting
ia the st frequency directionally ia s range outside of the from a differeat texveswial waasmission location aad
directionsl yeception raage of the frxt asteama 16. Sigmals o each maammitting in & substastially coxnmon szimah
trancmined by the surestrial ttannnstter are received by the raage
second astemsa 18 & ®e macr Jocatios 14. The secoad 4. The apparstus of ciaim 1 wherein the first frequescy
assenas 18 is also adapted to receive tignals caly within 2 iy 4 rauge of 122 gigaber w 12.7 gigabers.
directiopal feception rasge with respect to the ansenas S. The shparatus of claim 1 wherein the first frequency is
cepaiine 30. s above 122 gigaberez.

This commbiastion of directional receivisg antensas 16and ¢ The spparams of claim 1 wherein the second astenma is
18. aad directional terresmmial tansmissios allows wayestrial seiectad from the group coasisting of circular wave guide
TAnEmissions a1 ap ideatical frequescy as that sod bY  apweanas. foed-bors asmmmas. fist plate asteanss. slot
berween the two saamnissions. This allows the DBS spoc- 7. The apparstus of clsim 1 wherein the dirvcrional
tum sad perhaps other smellite specta rensed for reception range of the first anteans is spproximately sise
be for television sighals o asy other data. inciudiag iseract 8. A method for simmitaascasly providiag local arigisat
commenications, vaice data. other video. ar sy other typ¢ iag signals oa a comsmos frequescy with direct brosdcast

dan. s sazelliee signals cansmined from a sstellite. where the sat-

0 flinsrate the principles of e isvention. but sot w limir  sbout e earth. the methad compxising the geps of:
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(a) &t a user location. receiving direct broadcast satellite
signals & a Srxt frequency with a £rs5t anteans sdapted
to recaive Sighals at e first frequeacy caly within a
font disectional sesaplien mage as measured from a
cemexline of the fignt antoana:

9. The method of claimn § further comprising the mep of:

(a) taasmitting texrestrial signals &t the first frequency
and teryesirial avimunth range fromn s pinrality of tesves-
trial Tanswnitwers.

10. The method of claim 8 wherein the first frequency is

10 in @e maage of 122 gigshertz © 12.7 gigahert.

11. The method of clsim 8 whersin the first frequency is

sbove 122 gi

12 The method of claimn 8 whereis the directional range

of the first and second asteans is spproximately sine (9)
135 degrees from the smcans cemertine.

iy
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SYSTEM FOR PROVIDING LOCAL local programeming. L fact, there has been great concern that

ORIGINATING SIGNALS WITH DIRECT the absence of Jocal programming with DBS make the
BROADCAST SATELLITE TELEVISION DBS sysiem commercially unviable. -
SIGNALS
: SUMMAR INVENTIO!
OF THE It is therefore -g”m“omﬁn vention
is a in to over-
This invention relaes % apperatus and methods for broad- come the above described problems and lLimitations asaoci-
casting and receiving television signals. More perticularly, ated with DBS systems. Particularly, it is an object of the
this invention relates 1o an apparstus and method for pro- 10 invention 1o provide an apparams and method for providing
satellite television channels trapsmined from a smellite. ellite television channels transmited from a satellite.
Television signals may be received from a saelliee in To accomplish this object, & system according 0 the
%Rﬂ.llgnagég invention utilizes a tervestrial transmitter © transmit local
n..-ggmunusun!l.g the television 1 programeming or local channel signals within the frequency
sigoals are cansmined from a tervestrial wansminer to the band of the DBS saellite tansmissions and digimlly
satellite and then retransmited from the smellite so that the gluegg%ﬁgg
signals can be received by terresmial receivers within the spectrum may be withdeswn from satellite transmission use
geographic receiving area, that is, within a line of sight of and insiead dedicssed for use with local channe! signals
the satellite. ¥ rransmitied from the serrestrial transminer. Since the teres-
Direct brosdcast sasellite service (“DBS™) refers 1o smiel-  wial transmitter has limited range, the same local channel
lite ransmission of twelevision signals directy for use by  Portion of the DBS spectrum dedicated for wse with Jocal
individual bouseholds or subscribers having the proper ~ channel signals mey be reussd in differem geographical
signal receiving equipment. The U.S. Federal Communica- areas withou! interference. In this fashion. DBS subscribers
tions Commission has dedicated the elocromagnetic spec- B.Hgbgglu‘gtégg
tum from 122 Giga-Herz 0 12.7 Giga-Henz for DBS programming without the need of a separate receiver and
broadcasting. Sixteen signal carriers are located within the sggsgs.gs&g
DBS spectrum, each carier cxrrying several individual  Provider. :
television channels. giﬁggg.s In addition 1o the terrestrisl gansminer and the DBS
nology applied 10 these signals. Lierally wg of sepa- satellice ransminter, the apparatus according to the invention
rate channels may be available tarough DB A great benefit EEE%% at each Jocation sub-
of the DBS sysiem as opposed .o ﬂ..ﬂ-!n_zn ystems 15 scribing to the DBS sysem The receiving equipment
En_oa a small dish-type antenna is required .0 recerve the includes an antenna strucsure for receiving signals from both
signals and the alignment of the receiving dish is Dot ,, Lhe lerrestnal ransmitter and the saellite ransmitter. com-
cﬂ_t Enbwmgteacan high quality bining means for combining the signals reccived by the two
1eCEpLOD Al any point in .vnnnonilu receiving area of a antennas, and the regular DBS receiver or signal processing

satellite without the expense of land transmission lines such mesns.

as those required for cable television. The terrestrial ranuminier, locaed ai 3 terreswrial trans-
The DBS system requires that a subscriber purchase or o mitling locsuon. transmits local channel signals in a fre-
rent both a special DBS signal processing unit or receiver Quency band that is included in the band allotted for satellite
and a DBS amellite signal receiving amtenna. The receiver broadcasting. Preferably the terrestrial transmitter receives
a&-&na-!ug-wg o.ulon.! having an o&ggg—oﬂe SBBnBBEBn

anu:&nlana © produce 3 single chanpe! program Egu‘r?sg! con-
outpt to gﬁﬂngmgclgg wined within a saellite broadcast frequency band which
logic selects ope of the sixwen cxmiers and then demodu- may be the band that DBS bas been alioned. In the DBS
Eggiligﬁugcﬂsdsﬁ%ggggﬂ

converts the desired chamme! signal from digital form w0 spproximate Jower frequency limit of 12.2 Giga-Hertz and
analog form © provide the chanme! iopt 1o the 12levision an rpproximate upper fraquency kimit of 12.7 GigaHentz
L Zggﬂfgﬁgggvoinﬂ
A major problem with the DBS symem invoives loca)  loci) channe! sigmals, ten perceat (10%) of
cxiginating programming ¢ television chan-els. Since a s Egﬁgﬁﬂ“n(e!&g
sicgle DBS smellite transemits % E«Bg vacaied for the convened local channel signals. The con-
continent, DBS can effectively oaly provide natioaal or veried local channe! signals could also be transmitted ot
mst regional programming. i:gl.g higher or jower frequencies adjacent 1o the DBS frequency
rouLa in the DBS speczrum for all local originating program- spectrum.
micg transminted through the satellite 17 selecrion The anienna strucmre according 0 the invention is
iwividual subscribers. Rather, DBS subscribers must obain located al a user Jocation remote from the serrestrial brosd-
local onginating programming from other sources such as casting location and includes a first antenna and a second
local broadcast siations, cable, or local wireless sources. antenns. The firs: antenns is adapied 10 recei ve the convened
These separsie sources all require separsie rec=iving equip- local channe] signals in the first fraguency band. The secoad
Bnurm.!rng.vn&gz. DBS are less atiractive &5 amenns is adapted for receiving direct broadesst satellite

0 potential subscribers becsuse the subscribers must also television channe! signals that are transminted by the satellite
ule & SEPATALE system, cable for exampie, in order o obuain in 13e ssiellite broadcast frequency band. Prefersbly, the first
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and second " 4 service
anteanas are located on a single structure and are individual or subscriber of the would have
scparsiely alignable for peak reception. However, the first Egﬁng?gggz

Eggggcngnguﬂn Uransmils in 2 frequency band within the satellite frequency
peak mception. Any antenmas suitable for receiving the Eg&ngsaang 16 receives the saellite
gﬂfil«w«ﬁasﬁgﬂu signals and the terrestrial signals and combines them for
structhare according to the invention. ) processing by a singie receiver 18. The disclosed sysiem 10
The combining means is also located at the user location ~ PTovides DBS along with local programming while requir-
#nd operases 10 combine the coavened local channel signals 108 B 8dditional receiving equipment other than 2 special

received by the first antenna and the direct broadcast sateliis antenna structure described below and means for combining
television signals received by the second amemna The 10 O° JCPArate direct broadcast saellite television channel

g«i.gsngﬁ-om:gsg siguals and local channe! sipnais.

.?&épﬂwégmaﬁnn.nﬂ.
g!vwsnﬁggaﬂuwﬁnn&&uﬁ .
Egggﬁgﬁg nnﬂuﬂ.ﬂ.-lgﬁ! s0 that it remsins stationary with

] is also in the sasellize broad ; band snd 15 ; cerain geographic broadcast area. The satellite
may be processed for use as if it were from a single source. “nluEEvBu:n.an_Bglé_-aggsgvﬁ
When applied 1o the DBS system for exampie, the combined position of the astellite transminer 12 aliows it t0 provide 3
signal may be processed by a ann—oOUm.gcﬂt.g clear signal 10 a large geographic srea. The saellite transmits
Eaﬂunﬂgﬂaﬁgﬁ% . o in 2 saellite brosdcas: frequency band. For example, the

The signal processing means or receiver receives the FCC has allocated the electromagnetic specuum band from
combined television signal from the combining means and 12.2 Giga-Herz w 12.7 Giga-Hertz for DBS broadcasting
gﬁoﬂrﬂ_nﬂ_ 10 produce a desired channel  gng this frequency band represents the preferred smellite
outpt signal 10 a iclevision set In the DBS sysiem for  broadeast frequency band. However, the satellite broadcast
example, the signal processing receiver is implemented ina frequency band for purposes of this invention could also be
single piece of equipment and includes bandpass lters for = gdefined a3 a frequency band in which the singie receiver is
filering the incoming signal and an amplifier. The receiver adspied 10 operase. For exampie, the saellite gcﬂn
also includes a mixer. demodulator, digital decoder. and a could be defined 10 encompass a gg-&&
digital to analog converter all controlied by channe! selector/ the DBS band as well as the allocated DBS band with the
conwrol logic. 8.585-_ signal being transmitted in E.&B«EEE

The present invention in combination with the DBS this fashion, the invention could be sdapted to operale over
systemn provides a supenior aliemative to cabie television any desired frequency band.

E?gggﬁugﬁz- quality The terrestria) ransmitter 14 comprises any suitable trans-
recepion available with DBS but also obuuns local pro-  mining device for ransmitting local channe! signals in a first
gramming without having 10 subscribe 10 2 separale service ¢ frequency band that is contained within the satellite fre-
or obuan additional receiving equipment quency band. The terrestrial transmiuer 14 provides local

These and other objects, advanages., and features of the programming with the local channel .ENQQG . the
invenuon will be apparent from the following descniption of terrestrial transmitter 14 will have associsted with it means
ﬁiﬂﬂggzﬂnt.ﬁ for receiving local programming and nu-_nuag
accompanying drawings. « means (not shown) for convening the received local signals
imo convened local channe!l signals in the first frequency
BRIEF DESCRIPTION OF THE DRAWINGS band. The receiver for the tefrestrial transminer and the
. signal converter are known in the an and are noi described
FIG. 1is gs&-gﬁnﬂﬂn further herein. 1n a preferred embodiment of the invention
receiving apparatus embodying the principles of the presest . operable for DBS systems, the loca! signals are convened
Sg from analog to digital signals before they are ransmitied 0
G. 2 is an isometric drawing of an antenns structure that the DBS ruceiver 18 may decode the terrestrially
gﬁ%l&nﬁg vansmited signals similarly 10 the satelliie transmutted
s diagraromatic representation showing a signal signals.
Bﬁwlu.i © the invemtion. %0 ?guugnﬂow.gggé
AG. Tepresentation showing 8 upou. its broadcast powes. ggg
gll&cﬂﬂ? the invention. terrain surrounding the terrestrial transmitier 14, a 100 Wanx
FIG. § is an isomewic drawing of an aliernaie anterma gl%-éiﬁ%-
strucnire embodying the principles of the mvention. ten-mile radus around the wansmine: The broadcas power
ss for the werrestrial transmitier is chosen 10 provide the desired
CRIPT local coverage. Also, since the terrestrial transaminers each
DES %ﬂ?ﬁg have a limited range, the invemion encompasses many
scparnie terrestrial wamaminters at different geographical
FIGS. 14 illustrmse one preferred spparstus 10 for pro- glﬂlk%!&lﬂnﬁg
viding local programmming or channels along with direct the convertad local channe! signals in uﬁ:vn:ﬂg
broadcas: aatellite television chanmels according o0 the local arcas. Since the brosdcasting range is limived geo-
vention. The apparatus shown FIG. 1, is adapead ©0 graphically, cach terrestrial wamsmiter 14 may broadeast in
be used with a satellite transminter 12 broadcasting divect the same first frequency band without providing conflicting
broadcast satellite televinion signals in s smellite broadcast signals (o sny subscriber. Further, in high population density

frequency bend. The apparatus 10 includes & terrestrizl &5 aress when many Jocal channels operate, such as New York
trapaminer }4 and 2 signal receiving arvangement 16 Jocated City and Los Angeles, for example, the fint frequency
& 8 Jcation remote from the terreswial transminer. Each spectrumn could be subdivided 1o allow portions of the first
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ggﬁ.s.ug&gg than other Altbough the combiner 44 is shown
portions of the spectrum. In this fashion, some local chan- Enuﬂ«n“ﬁﬂ”ﬁ.ﬂo!«ghgshw.ha

nels could be broadcast over a !srger ares while other local means may be used within the scope of the invention. For
channels could be broadeast over smaller area, depending example, a directional coupler (not shown) may be used to

upon local demand for the chamnels. s coupie the signals from the siot anienns 34 OO0 & Uransmis-
Thbe receiving arramgement 16 is located a a remote Si0m line carrying signals from the saellite antenna. Also,
locasion from the locasion of the wercestial mansminer 14,  the LNB 28 may be integrally formec with the feed-bomn
such as a an individual housshold within the mange of the amenna probe 42 and the propagation path from the antenna
lerrestrial  omnsminer  The u.uﬂ-.pnan smangement 16 probe 10 the stripline combiner 44.

includes an anienna structure the receiver 18. and ;;  The illustrated preferred LNB 28 also preferably includes
provides a swandard ‘television signal © drive 2 user or 2 band pass filter 50, a mixer 52 conwrolied by a local

Biﬂda..gﬂr.?gg:w oscillator 54, and an amplifier 56. ?Eﬁﬂg

gﬁﬂu«ﬂﬁigigsﬂ__ functions to amplify the signals for transmission by
programmng. suitable transmission line 58 o the DBS broadcast receiver/
Referring to FIG. 2. the snteana swuctare 30 includes a  decoder 18 for further processing.

t re1 xotenina 34 for receiviny convented local channe) signals FIG. 4 illustrates a DBS receiver/decoder 18 as employed
i3d a second anteana 36 for receiving direct broadcast according to the invention. The receiver 18 includes a band
saell e E?Egggg y » Pass fllter 60 and an additional smplifier 62. A channel
includes a low poise block converter (“LNB™) 28 for con- seiecror/controlier 64 controls a Jocal oscillator 635 which in
ditoning the signals from both aniennas as described more turn conwrols a mixer 66 connectad in series with the signal
parucularly with reference to FIG. 3. The second antenna 36, E)gﬂ.-ggqoﬂn digial
as shown in FIG. 2, preferably comprises a siandard satellite 1o analog convener 72 compiete the circuitry required 1o
sigral recciving antenns with a reflector dish 38 and a decode the signal. Once fully decoded. the analog output
feed-horn assembly 40. The refiector dish 38 reflects and from the receiver 18 represents an NTSC-television signal
concentraies signals 1o the feed-horn assembiy 40 and these which can be received by the television set 20. The illus
signals are picked up by an anienna probe 42 (FIG. 3) trated DBS receiver/decoder 18 operaies under the control
associazed with the fecd-borp assembly. The first antenna 34 the channel seiector controller 64. In operation, a subscriber
(shown in o.uv!&gwgﬁngugs inputs a desired channel getting either manually or by

Fl
anienna The slot anienna feeds its signal to the LNB 28 hand-held remote (not shown) on the selector/controlier 64
through any suilable rnnnection such a. a low loss copper which causes the mixer 66 (o select the desired carrier signal
coaxial cabie 32 (FIG. 3) direcily connected 10 the LNB. from the several carmier signmals reaching the receiver/de-
. [}

is

rerering convened local channel signals from the local digual si
terrestnal wansmutter 14. wle
‘Those skilled in the an will readily sppreciste that the size oo FIG. § shows an alternative amenna structure 80 embody-
of the LNB 28, f anﬂsSBn-—QE B-uan!l_ ing the principies of the invention. In this form of the
530 2 relauve o0 the reflecior dish for purposes © invention, the anienna

illustrauon. In acusality, ﬁggglgz {eed-horns. a satell

inches tn gﬁigggi recian- signals from the

sazellite di
gular approxsmately one inch wide and one-half inch high. s 86 for receiving signals directly from the terrestrial trans
the LNB gﬁﬂlﬁ.ﬂ_ inch high and two and mi fi and 86 are preferabl
one-half inches loa Bn.vn-.ﬁsnﬁ low gain unit connecied single LNB 88 which may have two inte
ial f

{
means 44 in this preferred form of the invention comprises g&:&sﬁﬁag«igg
stmpline comixoer connecied 10 receive signals from the 35 are a number of antenna types that may be employed as the
tramzuasion lne 32 conpeced w the firstamenna M4 and the  first and second antennas according 10 the inveation. For
9 saussion Line 48 connected to the probe 42. The stripline exampie, & cirvular wave guide could be used as the antenna
co-nixoer 44. such as tha: shows ciagrammatically in FIG for receiving the local channe! signals from ‘e terrestrial
vi sner 14

'
dgemons dasted by the frequencies of signals which 1t & in place of the feed-born in the dish-type satellite antenna.
carnes. Bowh the transmussion hne 32 from the slot antenna Alternatively two “paich™ or fiat plate antennas could also be

34 and the Ummsmistion line 48 from th: probe 42 may used for both receiving the satellite channel signals and the
coaxpnse cosxial cable an 0 an appropriate lengts In a local channel signals. Even a single fiat pime amenma could
partculsr embodiment. the leagth of the coaxial cable may be used for receiving the satellite signmals and the local
be dictated by Lhe respective impedances of the alot amenna ¢ Lefrestrially transmitted signals if the fiat plaie were mounted

34 sud the probe 42 %0 tha impedances at the combiner are 80 that its orientation could be changed 10 recei ve the desired
properly mached. EEEENEII»EE&.EBE



019 an
0 it could pivot upwardly in tion i
aﬂﬁigﬁéﬂn&kutenﬂ.ﬁn; (b) a first anienns Jocated at 3 user location remote from
exiends . : , the terrestrial broadcasting location for receiving from
generzily ventically to receive the terrestrially trans- ¢ the terresmial the
mined signala. Additionally the flat plaie would be capable signals 5 te font frecutacy b local chamnel
of pivoting sbowt its bese to face the best direction for .l.u..
receiving the desired signals. This single movable sotenna .nvngglﬁuignﬂannﬁa
strucusre is equivalent 1o the first and second antennas set out from the saellite direct broadcast saellite televirion
the following claims. : iésﬁngﬁgg
The operation in the invention and the method for - ;
EEEE&B%EB—H&M avnnggusni.ng.ag
signals may now be described with reference o FIGS. 1-8. the convenad local channel signals received by tbe firs
Referring panticularly to FIG. 1. the method inciudes trans- sntenna and the direct broadcast satellite ielevision
mitting converted local signais from the terrestrial transmit- signals received by the second antesna to form com-
ter 14 at s terrestrial transminer locasion. The coovered bined television signals in the sazellite broadcan fre-
local channel signals sre in a first frequency bend that itself quency band on 8 single signal path; and
within a satellitc frequency bend in which signals are (¢) signal processing means &l the user location for
transmitied from & direct broadcast satellite 12. The method receiving the combined television signals from the
also includes receiving both the convened local channe! combining means and processing the combined televi-
signals and the direct broadcas: sasellite channe! signals ata 2 sion signals 1o produce 3 desired channe! output signal.
user locazion remote from the terrestrial ransmiter 14. The 2. The apparats of clsim 1 further comprising:
method continues with the step of combining the local (a) a tesrestrial receiver located at the terrestrial broad-
channel signals and the direct broadcast sxellite channel casting location for receiving local channel signals; and
signals on a single propagation path for the final stepof  (b)a signal convener located at the tevrestrial broadcast-
processing in the receiver 18 to produce the desired teievi- 25 ing location for convening the local channel signals to
sion channe! signal. converned loca! channel signals in the first frequency
In a practical application of the invention. the terrestrial band.
transmitter 14 would prefersbly be opermed by a local 3. The apparatus of claim 1 wherein the first antenna is
service provider that does oot itself provide programming. selecied from the group conmsisting of circular waveguide
The operator of the terrestrial transminer would then obtain 3o aniermas, feed-homn antennas. flat piate antenmnas, siot anten-
local programming from local broadcasiers. In this preferred E&gﬁgﬂug.&vﬁng
form of the invention the method also includes receiving the 4. The apparatus of claim 1 wherein the second antenna
local channel signals in their regular or initial broadcast 89?..88"
gﬂngﬂﬁig signals into at least one reflector for reflecting and concentrating
siaaigﬁ.ﬁ,ﬁﬂa_gﬁ,ﬁa e e o el i ot s
COnVETIIon process converun, (b) s signal collector for collecting the direct broadcast
channel signals from an snalog w0 &9 form tha i Eﬂgggggg
ﬁﬂ-!n E-nﬁ—wuan.ﬁ?znu f iransmining the reflector: and
channel would then comprise reansinitting the 5 sntenns into the signal collector
“..iﬁs&u-ﬁr direct broadcast sysiem subscrib- s e R T e v
Eﬂ.i
The method of combining the local chane! signals and 5. The apparatus of clsim 4 wherein the signal collector is
direct broadcast satellise channe! signals may be performed seiocaed from the group consining of feed-hom assemblies
with any suitable combiner. For exampie. the combiner may snd circular wave guides.
be a stripline combiner 44 as shown in FIG. 3 or 8 directional 6. The apparssus of claim 1 wherein the second antenna is
coupler as described sbove. In any event, the output is the a it plste ameeoms.
Eigisﬁoumanncﬂil 7. The spparstus of cisim 1 wherein the saellite broadcast
it would have appeared bad the signal actually been broad- frequency band has an approxiroate lower frequency limit of
ggi%?ﬁé%ﬁ wwwo.ﬂ.fnln!!iﬂﬁﬁig:ﬂ
e s e o oy s 1 T ot i 1 et e crmng e
lessly combissd with the regional or nasiona! amsllite pro- comprises & sipline combiner mouniad on 2 low noise
gramming. block converer, the stripline combiner including:
The above described preferred embodiments are intended (@) a first fhput coonected to receive converted local
illustrate the principies of the ipvention, bui Dot 10 Limit o channel signais from the first antenna:
the scope of the invention. Various other embodiments and (b) a second input connsceed 10 receive direct brosdeast
modificatious to these preferred embodiments may be made sstellite television channel signals from the second
by those skilled in the an without departing from the scope antenna; and
of the following cisims. (c) an ouput connacied 10 deliver the combined t levision
1 claim- © signals 10 signal processing elements of the low noise
An spparstus for sismultanecusly providing local origi- block convense.
aating channeis aloag with direct broadcast saiellite wievi- 9. An spparamas for simultanecusly receiving signals from
sion channels transmitted from a ssiellite, the spparsms both a smellite source and a terrestrial source, the spparatus
compnang: comprising:
(a) a terreswial transmitter located at a tervestrial broad- &8 .--R!snﬂaﬂcﬁng-gg
casting location for tranmsminting convened local chan- mitter convened local channel signals in a first fre-

vel signals in a frit frequency band, the first frequency ggﬁnsgggé



4
satellite broadcast frequency band; guals received by the second smenna 1o form com-
(b) a second sntenns for receiving from the saicllite bined television signals in the smellite broadeas: fre-
source direct brossicast smellise ielevision channe! sig- qQuency band on a single signal path for processing by
oals in the satellite broadeas: frequency bend; and the signal processing means.
combining means for combining the coovered local $ The sysiem of claim 16 wherein the combining means
channe! signals received by the firs: amenns and tne cormoprises 4 stripline combiner mounted on a Jow noise
gﬁgggé lock convener, the srripline combiner including
received second antenna w form combioed a) a firw | connected 10 receive coaverted local
icievision channel signals in the satellite broadeast E-ﬂwgﬁss
frequenc,; band oo & single sigoal path. 1 ® :
Toe apperatus of claim 9 wherein the firt amenna is -88.___. _ign__sglgﬁlﬁ—ﬂg_
selecied from the group comsisting of circular waveguide attenns: and sigoals
nas Lﬂhg.ggunﬁgnﬂ (c) an output connected to deliver the combined television
11. The apparatus of claim 9 wherein the second antezna 15~ SS0MS 10 signal processing elements of the low noise
comprises: . 18. A method for providing local originating channels
least one reflector for refiecting and concentrating ajong with direct brosdcast smellite television channels
Snﬁangéggzﬂar transmitied from & satellite, the method comprising the s'eps
gnal collector for collecting the direct broadeast of:
gﬁﬂn s by the (2) ransmiging converied local channe] signals firn
(¢) an antenna probe extending inio the signal collector .H:B.-an un”hh“h&ﬁ g.lul_ngnn&-zn -_oﬂu-la_.s on.

for receiving the satellite television channel signais. broad bend
12. Tobe apparatus of claim 11 wherein the signal collector , _:n__.n.nu . .
is selecied from the group consisting of feed-hom assem- (b) at 2 user location remote from the tervestrial mansmit-
. . . ter location, receiving the convensd local channel
blies and circular wave guides.

13. The apparatus of claim 9 wherein the second antenna siguals in the first frequency band:

is 2 flat piate antenma. television channe! signals in the satellite broadcast

: 14. The apparatus of claim 9 wherein the satellite broad- 30 froquency band, the direct brosdcast sstellite television
cast frequeacy band has an approximaie lower frequency channel signais bemng Tansmitted from the saellite;
hmit of 12.2 Giga-Henz snd an approximaie upper fre- (d) combining the convened local channe] signals and the
quency limt of 12.7 Giga-Herz. direc. broadcast satellite television signals to form

15. The apparatus of clam 9 wherein the combiming comhined television signals in the satellite broadcast
means comprises a stripline combiner mounted on a low frequency band on a single signal path; and
noise block converter, the stripline combiner including: (e) processing the combined signals to produce a desired
(2' a first input connected to receive convened local channe! output signal. )
channel signals from the first antenna; 19. The method of claim 18 further comprising Lhe sieps
second input connected to receive direci broadcant 0 of:
saellite television channe! ngnals from the second (a) receiving at the terrestrial transmitier location local
anienna; and channel signals; and
(c) an output connecied 10 deliver the combxned television (b) convening the Jocal channe) signals to converied jocal
ng_ngsanﬁ_gogomﬁa channe! signals in the first frequency band.
ow noise block convener. 20. The -nethod of clgim 18 wherein the step of combining
siem for providing direct broadcast saiellite the convened local channel signals and the direct broadcast
television channels having a samellite transminer for wans saellite television signals 10 form the combined television
mining direct broadcas: smsllite iclevision channe! signals gignal 15 performed with a stripline combiner mounted oo &

" ip a saellite brosdcast frequency bsnd. s sasellite signal 4 low pose block converter and further i ing the step of:
anterma for receiving dizas broadeast smellite television (3) directing the pined elevision signals 1o signal
channe! signals &' 2 vesr Jeemsion. sad signal procesnng processing elements of the low poise block convener.
means a1 the user location fer seewiving the direct broadcast 21. An apparaius for simultaneously providing local origi
satellite television channel sigeals and processing the signals naung channels, along with difect broadcast saellite televi
1o produce 8 desired channe! output, the improvement com- 3% gion chanras vansmined from 2 satellite, the spparaws
pnsag: compnsing:

terrestrial pansminer for transmining coaverted local (2) a terrestrial transmitter locsted al & terrestrial broad-
channel signals first frequency band, the firsi casting location for transmining convened local chan-
gggéﬁggs nel signals in a first frequency band. the first frequency
frequency band: band contained within a saellite brosdcast frequency
() s first amenna st the user Jocation for receiving from band;
the terrestrial transmiter the convened locs) chaane! an antenna &t a user Jocation remote from the
signals in the frst frequency band: and agzﬂrxgﬁaégﬁ
(c) combining means at the user location for combining €3 terrestrial transminter the converwed local channel sig-
the converiad local channe! signals received by the first nals in the first frequercy band when the antenns is

(c) receiving at the user location direct broadeast satellite
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satellite direct broadcast saellite television channel (d) signal processing mesns at the user location for
signals in the satellitc broadcast frequency band when receiving television signals from the anienna and pro-
onented in a second position; cessing ibe television signals to produce a deswred
(c) anteans orienting mesns connecied 1o the antenna for channel output sigoal.
ensbling the antenna 10 move between tbe first position  §



